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e Brief description of the Hl-detector
e Kinematics of diffraction

e Measurement of Ffm(xp,ﬁ, Q%)
e Factorisation breaking

e Measurement of FP(53, Q%)

e QCD-analysis of FP{(3, Q%)

e Summary and Conclusions
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Diffraction at HERA |

"standard” kinematic variables for DIS:

additional variables in terms of systems X and Y:

_ Q9 2
B =sgon ™ ﬁﬁ};

_ ¢P-Y)  Q*+W?
xP i q P ~ Q2+A"IX

:>$Bj :JB':L'P

definitions are applicable to ANY type of process

interpretation in terms of exchange :

xp momentum fraction of exchange particle
3 momentum fraction of parton
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[Definition of Cross Sectiorﬂ

diffractive events are selected by requiring:

a gap in pseudorapidity (n = —In tan(%))
between 7.5 and 3.4 (< 3.5°)

= insures that system X is completely contained

= measured cross section with

o rp < 0.05 (Y carries >95% of the proton momentum |

o My < 16GeV {— see plot)

= guided by data
= well defined on hadron ieveli |
= applicable to ANY kind of process
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(Rejection Efficiency for Proton Dissociationj
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cross checked with various proton dissociation MCs
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[Data and MCJ

selection of data:

o selection of events with positrons (£ > 8GeV) and nc
signals in forward detectors

e additional cuts for rejection of background and to secure
good resolution

correcting data for losses and smearing with MC mixture

e diffractive process : RapGap P
e "standard”-DIS : DJANGO
e charge exchange : RapGap 7™

‘o vector mesons : DIFFVM

(DJANGO and RapGap 7+ are modelling the high xp region
the measurement is insensitive to whether

DJANGO or RapGap n™* is used)

— controlplots



Reconstruction of Kinematic Qu‘a{"'tities (from RAPGAP MC)
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Control Plots
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[lefractwe Structurefunction FzD (3. (zp.B.Q%)

following Ingelman and Schlein

4 D
d oep—)eIXY 4o

= 3 N. bl 2

e integration over |tninl < |t]| < 1 GeV?

e set R=0

3D 9
d aep—)eIXY . dro

dBdQ%dzp  BQ*

2
1-v+2) Q" 8,2p)

kinematic range:

25< Qf <65GeV?
001< B <09
00001 < zp <0.05




Measurement of F, " (zp, 3, Q%)

Comparison of F'z)m from 1993 and 1994 Data
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[Cross Checkj
H1 Preliminary data 02 - 72 6cy.?

*Standard selection
. Doubie . Electron . M _From . n <5 ,Only N iap
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¢ different selection and reconstruction methods

e correction to defined cross section

= results unchanged



[simple Regge picture]

Y
My
W fixed
varies
p —p—-

F2D(3)($PaﬁaQ2) — fp/p(Ip)F;)(ﬂ,Qr‘))

1 1
Wlth fp/p 0.4 = —
S

to test factorisation

FP®(zp,8,Q%) = A(3,Q%) =

fit data with n = n(3) or n = n{Q*;
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Measurement of FQD (

3)(1]39 31 QQ)

H1 Preliminary Fo*
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[Factorisation Breaking}
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e clear evidence for change of n with (3
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[Possible Explanation for Non-Factorisationj

e subleading trajectory Fy b3 )(:Bp,ﬁ Q?) x 1l = —}3‘;
zp
P a(0)~11 FPP xzpt? nx12
fo,r a0 =05 FPxzl% na=x0
-+ a(0) = 0.0 F2D(3)oc:rp n=x—1
F

. x |
™p) |
. ; ----B 1.0
=
| e

* Xpp
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e non factorising Pomeron like in some pertubative models
—> some models predict rising n for low 3

o ?



[Pomeron + Meson: Phehomenological FitJ

pPO) H1 Preliminary 1994
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[Pomeron + Meson]

H1 Preliminary 1994
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e large meson contribution at small 3 and high zp
e 50% meson intensity at low 3 and zp = 0.05
e few % meson intensity for zp < 0.01 or high [

e large contribution of interference

here it becomes clear that it is important to measure¢
a model independent cross section: we cannot make ac
hoc assumptions on how the subleading contribution anc
the interference behave
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[systematic error on ap(0) and aM(O)J

: : : D3
e covariance matrix for systematic errors on Fj (3) (zp.B,Q°%)

e allow any phase between 0° and 90°
e meson structure: (1 —8)%° to (1 —8)*

e additional trajectory with nz = 0(7)
normalisation is consistent with zero

stat syst model
result: nl =129 +£0.03 =+0.06 =+0.03
n2 =103 +0.3 +0.6 +0.2

calculation of ap(0) and o (0):
assuming peripheral ¢-dependence (o e
and linear trajectories a(t) = a(0) + o' - ¢

bt)

assumptions { resuit

oy =1,by =5 |am(0)=06=01+03
ap =0 | apl{0) =1.1510.02 = 0.04
a'p =0.3,bp =6 | ap(0) =1.18+£0.02+0.04



(Z-Gluon Exchange Modelj

Hard pomeron model in which energy dependence and
normalisation are determined by gluon distributvom W prokon
(M. Wiisthoff, J. Bartels)

Other models give similar result — overview n paper by
M.C. McDermont and G. Briskin {HEP-PH 9610245)

H1 Preliminary 1994
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(Determination of FP(3, Qg)j

ED(3,Q%) — / PO (o 8, QD) e

PL
e zp; = 0.0003 and zpy = 0.05. near
experimental limits

° 2D (3)(:171;3, B, Q?)-parameterisation  is used to

extrapolate into non-measured region

in factorisation models:
FP(8,Q%) x Fy (8,Q%)

= FP(8,Q3?) can be used to study scaling properties
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(Pomeron part of fit) give consistent result






[Influence of Meson Exchange]

H1 Preliminary 1994
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[QCD-Analysis]

Q: Can DGLAP describe FL,D (8, @%) and quantify the
qualitative conclusion from the scaling violations?

various theoretical predictions:

e DGLAP should not work at ali

e DGLAP should be OK, but failat 5 — 1

= NO CoNseEnsus

Experimentally look for failure of DGLAP!

Results:

e DGLAP seems to be ok, but does that mean
anything?
Do we really see consequences of ‘leading gluon’
in final state?
Or is DGLAP just a good parameterisation?

e look at charm, topology. . . .
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(QCD-Analysis of F2(3,Q?) in LO]

e consider light flavour singlet and gluon

e parametrise parton density at Q2 = 2.5 GeV?:

Bfi(B) = ABE(Q-pB)“
e solve DGLAP evolution to evolve parton densities

o fit A;, B; and C; to data (i=singlet,gluon)

~ charm included via photon-giuon fusion
— no momentum sum rule imposed

two scenartos:

e only quarks at Q3 = Aguon =0

e quarks and gluons present at Q3

cross checks:
e analysis done with FQD(,B-, Q2)$p<0.05!0.01!F2P

e two DGLAP evolution programs: working in xp;-
space and using Meilin tranformation method

e result of H1 QCD analysis of 1993 data has been

reproduced by several independent theoretical
groups



ONLY Quarks at Q2 = 2.5 GeV’

H1 Preliminary 1994
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Quarks and Gluons at Q; = 2.5 GeVQJ

0.25

H1 Preliminary 1994

| T

0.25 |

QCD Fit S O =25GeV |

Quarks + Gluons, 02=2.5 GeV’? 05 -

2 Dallle :

A /ndf = 36.8/37 ' ]

0 —r. al L ,_w-’lu't

L p=o00/ - Q& =35GeV |

025 F / 0.25 | ',

- 4 i | . r:- ——— ‘__4.. . '—‘———“"I l;"

0 C B =0.04 O = 5GeV*

0.25 - 025

- o1t ol 1 Ly 0 Ml n i e 1=|JLL_;

0 - B=01 - Q@ =856V !
025 - 025 =

e e

0;—_ Lol " TR W W OL i o il ! a;nLu_Li

C B=0.2 [ O = 12GeV* !

025 = b o025 - ;

- 1 ! T ;

0 - il i Vol 0 Tl 1 2 i

0.25 [

0.25

=
¥

FENEDEE e .
L it a1l P L Og_jl‘l . E L L 14_;
r B=09 B & =65GeV’
. o2t Tt
: sl 2 PR Ll 0'; i P ] lJirIlii



[Parton Distribution Functionsj
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[Summary /Conclusions/Outiook

y
)

FQD (3)(::: P, 3, Q%) has been measured over a wider

kinematic range and to better precision

evidence for factorisation breaking in 3
= possible explaination of breaking: subleading
trajectory

FP(3,Q%) is flat in 3

scaling violations observed which hint for gluon
dominance

QCD-fit results in 'leading’ gluon structure
more insight into hadronic structure by looking
into hadronic final state: talk on Wednesday

D
soon measurement of F, (3)(2:;:», 3,Q%) for lower

Q2

.



